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ABSTRACT

Diet, Physical Activity and Television Viewing in Relation to the Body Weight
Status of West Virginia Adolescents

Kimberly M. Morris

Context: The obesity epidemic is now threatening youth. Yet little is known regarding
the factors associated with adolescent weight status.
Objective: To determine whether dietary intakes, physical activity, and hours spent
viewing television are related to the body weight status of West Virginia adolescents.
Design, Setting, and Participants: This descriptive study included survey, diet recall,
and body mass index data from 1,036, 14-20 year olds attending West Virginia high
schools during the years 2002 to 2003.
Results: Overweight students consumed less kilocalories (~ 378) (P < .001), less
servings of total grains (P < .01) and a greater percentage of their energy from protein (P
= .01). A significantly less amount of overweight students reported participating in
strengthening/toning physical activities on three or more days of the week (P < .01).
Conclusion: Overweight adolescents within the state of West Virginia appear more
likely to restrict their energy intake rather than exercise to lose weight. Thus, public
health intervention strategies to help these students reach a healthy weight while
maintaining adequate nutrition are imperative.
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CHAPTER 1
INTRODUCTION
Adolescents are in a period of their life involving rapid changes in their growth
and development. At a time when physiological, biological, psychosocial, social, and
cognitive factors impact adolescent behaviors (1), this stage of growth has been identified
as a particularly critical phase of growth possibly associated with an increased risk for the
development of obesity (2). Not only does adolescent obesity persist into adulthood (3)
but it is also independently associated with several risk factors related to cardiovascular
disease (4). For example, Must and associates found that over half of the participants who
were overweight during adolescence (13-18 years old) became overweight adults (3) and
Freedman and colleges found that overweight 5-17 year olds are two times more likely to
have high total cholesterol and elevated blood pressure, seven times more likely to have
high levels of triglycerides, and 12 times more likely to have high fasting insulin levels
when compared to normal weight adolescents (4). These related health risks are alarming
when considering the growing numbers of overweight youth in the United States.
Figures from the National Health and Nutrition Examination Surveys (NHANES)
have shown that the number of overweight youth has tripled over the past 40 years (5).
Their latest estimates revealed that 16 percent of 12-19 year olds were overweight in
1999-2000 (6). National data from the 2001 self-reported Youth Risk Behavior
Surveillance (YRBS) survey found that approximately 14 percent of 9th -12th graders
were at risk for becoming overweight and that 11% were overweight (7). In addition,
latest information from the 1999 YRBS state survey revealed that 35 percent of West
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Virginia 9th – 12th graders viewed themselves as overweight (8). Undoubtedly, these data
reveal the need to explore the dietary intakes and physical activity levels of adolescents.
REVIEW OF LITERATURE
Adolescent Diet
Optimal nutrient intake is necessary for the rapid growth and development of
youth. However, many adolescents in the United States may not consume recommended
dietary reference intakes (DRI) (9) established by the Institute of Medicine (IOM) (Table
1). Of particular concern are adolescent dietary intakes of sodium, saturated fat, and
calcium. For example, data from the National Health and Nutrition Examination Survey
(NHANES 1999-2000) revealed that median intakes of saturated fat (~ 11% of kcal) and
sodium (3,120 mg) for 12-19 year olds were above the IOM reference intakes for this age
group and dietary intakes of calcium (787 mg) were below recommended intakes (9). In
addition, several adolescents appear to consume inadequate servings from several food
groups including grains, fruits, and dairy (10, 11, 12). Inadequate consumption of these
food groups has been found to promote inadequate nutrient consumption (10).
TABLE 1 Institute of Medicine Dietary Reference Intakes for Adolescents 14-18
years old (13, 14, 15, 16).
Nutrient

CHO

PRO

FAT

SFA

Sodium

Dietary

Folate

Vitamin

Iron

Calcium

Requirement

% kcal

% kcal

% kcal

% kcal

gm AI

Fiber

ug

C mg

mg

mg

gm AI

RDA

RDA

RDA

AI

per day

Males

45-65

10-30

25-53

_

1.5

38

400

75

11

1,300

Female

45-65

10-30

25-35

_

1.5

26

400

65

15

1,300

2

To help promote adequate nutrient consumption, The United States Department of
Agriculture suggests that all healthy individuals over the age of two consume six to nine
servings of grains (at least three whole grains), three to five servings of vegetables, two to
four servings of fruits, and two to three servings of dairy each day. However, national
data suggest that many adolescents do not meet these recommended guidelines (8, 10). In
1989-1991, the Continuing Surveys of Food Intakes by Individuals (CSFII) (now part of
NHANESIU) found that only 1 percent of 12-19 year olds in the United States were
meeting the recommended servings suggested for all grain, vegetable, fruit, dairy, and
meat groups (10). Consequently, youth who did not meet recommend food group intakes
also did not meet recommended dietary allowances (RDAs) for certain micronutrients. In
addition, the 1999 YRBS found that less than one quarter of United States and West
Virginia youth reported consuming five or more servings of fruits and vegetables over the
past seven days or consuming > 3 glasses of milk daily over the past seven days (8).
Common dietary patterns of adolescents in the United States include excessive
intakes of saturated fat and sodium and below recommended intakes of fruits, vegetables,
and dairy products (9, 10). The reported food consumption patterns of many youth may
put them at risk for inadequate nutrient consumption (10). National data on youth have
clearly shown that the prevalence of overweight adolescents is growing. Therefore, the
need to examine the dietary intakes of this population is apparent.
Adolescent Diet and Weight Status
Although one particular study conducted in Brazil found that adolescent weight
status was not related to measured dietary intakes (17), several studies conducted within
the United States suggest otherwise (11, 18, 19, 20). The first aforementioned study
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administered a self-reported, semi-quantitative, food frequency questionnaire to a sample
of 12-17 year old males and females in the city of Rio De Janeiro and discovered that
normal and overweight (BMI > 90th percentile) adolescents had comparable diets,
irrespective of their weight status. Both normal and overweight youth had below
recommended intakes of food groups and higher than recommended intakes of foods
described as “high-density”. Although, it is unknown whether researchers controlled for
gender differences in caloric intake, the results suggest that both normal and overweight
adolescents in Brazil do not meet recommended dietary guidelines and that all youth in
this population may benefit from nutrition education.
On the other hand, similar types of studies conducted within the United States
support a link between adolescent diet and weight status. Data collected on a large
sample of youth attending public schools from four U.S. states (California, Louisiana,
Minnesota, and Texas) found that adolescent food consumption patterns were related to
body weight (18). Researchers used a cross-sectional design and the same 24-hour
dietary recall method used in this study to compare the dietary intakes of 2,075 13-16
year olds to their BMI status. Overweight youth (BMI > 85th percentile) were more likely
to underreport energy (-68 kilocalories), total carbohydrate, sugar, protein, fat, saturated
fat, and breakfast intakes. Overweight adolescents were also more likely to report higher
intakes of sodium-rich foods compared to normal weight youth (p < .0002). Dietary
intakes by body weight status remained significantly different even after controlling for
sex, race/ethnicity, meal/snack, and number of eating occasions. Similarly, other studies
have shown that overweight adolescent are less likely to report consuming dietary fiber
(19), calcium (20), fruit (11), and breakfast (18) compared to normal weight adolescents.
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Steffen and colleagues found that a lower body weight status in youth may be
associated with dietary fiber intake through whole grain consumption (19). This
descriptive study measured the whole grain food intakes of 285 Minnesota students at age
13 and at age 15 using a 127-item food-frequency questionnaire. Overall, students who
reported consuming less than one serving of whole grain foods a day (defined as > 25
percent of product weight whole grain or bran) had a higher mean BMI value than
students who consumed over one serving of whole grains per day (P = 0.05). Not only
did researchers find that whole grain intake was positively associated with a leaner
weight status, but that whole grain intake was positively associated with adolescent fruit,
vegetable, fiber, iron, folate, and calcium intake.
Likewise, another cross-sectional study found that dairy intake was negatively
associated with adolescent female weight status (20). This study administered a food
frequency questionnaire to 36,284 Minnesota students in the 7th through 12th grades to
measure their dairy intake through frequency of reported cheese, yogurt, ice cream and
milk consumption. Inadequate dairy intake was defined as “never/hardly ever”
consuming calcium-rich foods on a daily basis. This study found that females were more
likely to consume inadequate amounts of dairy (P < .00001) and that a higher BMI
among this group was associated with a decrease in dairy intake (x2 = 15.9, P = .00001).
A similar cross-sectional design from the University of Minnesota (11) discovered
that youth body weight status may be related to fruit but not vegetable consumption. As
part of the Minnesota Adolescent Health Survey, the diets of 36,284 7th-12th graders with
a mean age of 15 were measured using a self-reported food frequency questionnaire with
10 items from the YRBS. Weight was compared to dietary intakes using a BMI value for
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overweight which was defined as greater than or equal to 23.8. The chosen reference
value is equivalent to a BMI of greater than or equal to the 70th percentile for 15 year old
females, according to NHANES. For both adolescent males and females, weight status
was negatively associated with fruit (OR: 1.20; CI: 1.13-1.29; p < 0.0001) but not
vegetable (OR: 1.06; CI: 0.99-1.13) consumption. In addition, dieting, defined as
“changing the way you eat to lose weight five or more times a year”, was associated with
inadequate fruit but not vegetable intake. This research further suggests that overweight
adolescents may selectively restrict their consumption of foods to lose weight.
There is also some evidence to suggest that inadequate breakfast consumption and
adolescent body weight may be related (18). In this study, the diets of 2,075 eighth grade
students from the Child and Adolescent Trial for Cardiovascular Health cohort (CATCH)
were analyzed using a 24-hour recall method. Meal and snack intakes were compared to
body mass index calculated from actual heights and weights. Overweight youth (BMI >
85th percentile) were less likely to self-report consuming breakfast (p = .0004) and less
likely to report consuming more than two meals per day than were normal weight youth.
Furthermore, meal skipping among adolescents was associated with a decreased
consumption in overall nutrient (p < .0001), total energy, total carbohydrate, and percent
of energy from sugar. This data suggests that a higher BMI may be associated with
inadequate breakfast consumption. Furthermore, this data supports the idea that
overweight youth may restrict meal intake in order to restrict their calorie intake.
Although excessive energy consumption can positively impact weight status,
current research reveals that overweight adolescents tend to report consuming less total
energy when compared to their normal weight counterparts (18). The lower reported
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food intakes of overweight youth may imply that other confounding variables such as
dieting, misreporting and/or physical activity may be related factors.
Adolescent Physical Activity
Participation in regular physical activity is known to prevent many of chronic
diseases. In 1996, the Surgeon General stated that moderate to intense levels of physical
activity three or more times per week can help reduce the risk of developing Type 2
diabetes mellitus, hypertension, colon cancer, and cardiovascular diseases and
recommends that all individuals over the age of two years receive a minimum of 30
minutes of moderate physical activity on most, if not all, days of the week and participate
in strength training exercises at least twice a week (21). However, national data from the
Youth Risk Behavior Surveillance (YRBS) survey reveals that a number of youth in the
United States are not meeting these recommendations (7).
In 2001, only a little over half of U.S. youth reported participating in 20 minute
bouts of vigorous physical activity (64%) or reported participating in
strengthening/toning exercises on at least 3 of the last 7 days (53%) and only one quarter
of these youth reported participating in 30 minute bouts of moderately intense exercise on
at least 5 of the last 7 days (7). Additional YRBS survey data have shown that many
youth in the United States do not attend physical education classes during the average
school week and many are not involved in sports teams. Slightly more than half of all
youth sampled in 2001 reported attending PE class on at least one day during the average
school week (51.7%) or participating in one or more team sports over the past 12 months
(55.2%) (7). In addition, youth in the state of West Virginia (38.2%) have reported much
lower levels of PE attendance when compared to United States youth (56.1%) (8). These
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data are concerning because they imply that youth in the United States may not get
enough exercise.
Although there is much research to support the health benefits of physical
activity, many youth in the United States and West Virginia do not appear to receive
adequate amounts. Lack of physical activity and a growing number of obese youth in the
United States are of national concern. The ramifications of persistent obesity will be
costly. Therefore, exploring relationships that may impact the weight status of youth are
imperative.
Adolescent Physical Activity and Weight Status
Levin and colleagues (22) examined a sample of 13,295 youth using 1999 YRBS
data to determine if there was an association between five types of physical activity
(vigorously-intense, moderately-intense, strength training, school PE attendance, and
participation in team sports) and the body weight status of youth attending high school.
Overweight males (BMI > 95th percentile) were less likely to report participating in
physical activity when compared to normal weight youth males (BMI = 15th - 85th
percentile). It was concluded that youth weight status appears to be a factor for
moderately intense and strengthening types of physical activities in youth males and for
participation in team sports in youth females.
In addition, a decrease in team sports participation for overweight youth was
noted in a similar study (23). This cross-sectional study of 2,791 8-16 year olds in the
U.S. (NHANES 1988-1994) used the same physical activity questions and discovered no
significant difference between participation in vigorous physical activity and body
weight. However, 8-16 year old males and 14-16 year old females who were overweight
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(BMI > 85th percentile), were less likely to report participating in sports teams when
compared to normal weight youth (p= < .001). Both of the preceding studies found
associations between weight status and physical activity, however additional prospective
and observational research would help to determine the strength of these relationships.
Adolescent Television Viewing
The American Academy of Pediatrics recognizes excess television viewing as one
of the major types of sedentary activity contributing to obesity of youth in the United
States and recommends restricting media time in children to < 2 hours of “quality”
programming a day (24). However, in 1999, almost half of West Virginia youth sampled
(42.2%) had reported viewing three or more hours of television a day on an average
school day (8) and in 2001, over one quarter of youth sampled in the United States
(38.3%) reported watching this amount of television (7). Accordingly, the amount of time
adolescents spend with activities that promote inactivity should be explored.
Adolescent Television Viewing and Weight Status
Cross-sectional studies have found a positive relationship between body weight
status and inactivity (23, 25). Andersen and colleagues (25) utilized NHANES III (19881994) data to determine if youth physical activity levels and the number of hours they
spent viewing television correlated to their body weight status. The BMI of 4,063 youth
in the United States between the ages of 8-16 were determined by measuring their height
and weight. Adolescents had higher BMI values (p < .001) if they reported viewing 4 or
more hours of television a day compared to if they reported viewing no more than 2 hours
of television a day. Similarly, researchers who prospectively examined youth BMI
values in relation to television viewing (26) discovered a positive “strong-dose response”
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for the relationship between weight status and television viewing. This data collected on
746, 14-21 year olds in 1986 and 1990 from the National Longitudinal Survey of Labor
Market Experience found that the odds of being overweight (BMI > 85%) increased from
two to five times as hours of television viewing increased from 2-3 hours to over five
hours per day. Overall, ten to 15 year olds who watched five or more hours of television a
day were five times as likely to be overweight (2.2-9.6, 95% CI) compared to 10-15 year
olds who watched two or less hours of television a day. These findings remained
conclusive (Odds ratio = 5.3, 2.3-12.1, 95% CI) (p = .001) even after controlling for
confounding variables i.e. youth and maternal weight status in 1986, income level, family
structure, race/ethnicity, and aptitude scores. Furthermore, the time adolescents spent
viewing television was the strongest factor influencing their weight status.
Current research is suggesting a positive relationship between levels of inactivity
and youth body weight status (23, 25, 26, 27). Noteworthy is the fact that adolescents
appear to be spending more time watching television than they do participating in
physical activity (28).
Summary Statement
Over the later part of the 20th century, as the number of overweight youth in the
United States significantly increased (5), dietary patterns in this country shifted towards a
higher consumption of non-nutritive, energy-dense drinks and snack foods high in
sodium (29). In particular, recent data regarding adolescents indicate that many do not
meet current recommended dietary guidelines, do not receive enough physical activity,
and are likely to spend more time viewing television than being physically active (8, 7). It
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is imperative that the lifestyle factors of our youth change in order to reduce the obesity
epidemic they face.
WVEATS Study Purpose
The West Virginia Eating and Activity Teen Survey (WVEATS) was a crosssectional study funded by the West Virginia Bureau for Public Health and conducted by
the Department of Community Medicine at West Virginia University School of
Medicine. Results from the WVEATS study will be used as baseline data for the West
Virginia Healthy People 2010 objectives. West Virginia Healthy People objectives,
which are similar to the Healthy People 2010 objectives for the nation, are used for the
promotion of health and the reduction of chronic diseases in the state (30). The West
Virginia state objectives regarding youth diet, physical activity, and weight status related
to this study are summarized in Table 2.
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TABLE 2 West Virginia Healthy People 2010 Objectives (21 & 31)
Objective #

Objective

19.6

Increase the proportion of adolescents who
consume breakfast daily by 5% from
baseline.
Increase the proportion of adolescents who
consume at least five servings of fruits and
vegetables per day by 5% from baseline.
Increase the proportion of adolescents who
meet dietary recommendations for calcium
by 5% from baseline.
Increase the proportion of adolescents who
consume less than 10% total calories from
saturated fat by 5% from baseline.
Reduce the proportion of children and
adolescents who are overweight or obese
by 5% from baseline.
Increase to 30% the proportion of
adolescents who engage in moderate
physical activity for at least 30 minutes on
five or more of the previous seven days
from baseline.

19.7

19.8

19.9

19.10

22.4

Study Purpose
This sub-study used data collected from the West Virginia Eating and Activity
Teen Survey (WVEATS) to determine whether bodyweight was related to nutrient
intakes, food group patterns, levels of physical activity, and hours of television viewing
in West Virginia adolescents. The following hypotheses were tested:
1.

Adolescent dietary intake is not related to body weight status.
A. Adolescent mean caloric intake is not related to body weight status.
B. Adolescent percent of energy from carbohydrate intake is not related to
body weight status.
C. Adolescent percent of energy from protein intake is not related to body
weight status.
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D. Adolescent percent of energy from total fat intake is not related to body
weight status.
E Adolescent percent of energy from saturated fat intake is not related to
body weight status.
F. Adolescent mean sodium intake is not related to body weight status.
G. Adolescent mean dietary fiber intake is not related to body weight status.
H. Adolescent mean dietary folate intake is not related to body weight status.
I. Adolescent mean vitamin C intake is not related to body weight status.
J. Adolescent mean iron intake is not related to body weight status.
K. Adolescent mean calcium intake is not related to body weight status.
2.

The proportion of adolescents consuming total grains is not related to their
body weight status.

3.

The proportion of adolescents consuming grains without excessive fat and
sugar is not related to their body weight status.

4.

The proportion of adolescents consuming fruits is not related to their body
weight status.

5.

The proportion of adolescents consuming vegetables is not related to their
body weight status.

6.

The proportion of adolescents consuming breakfast is not related to their
body weight status.

7.

The proportion of adolescents who are physically active is not related to
their body weight status.
A. The proportion of adolescents who participate in at least 20 minutes of
vigorous physical activity is not related to their body weight status.
B. The proportion of adolescents who participate in at least 30 minutes of
moderately strenuous physical activity is not related to their body weight
status.
C. The proportion of adolescents who strengthen or tone their muscles is not
related to their body weight status.
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8.

The proportion of adolescents who view television on an average school day
is not related to their body weight status.
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CHAPTER 2
METHODOLOGY
WVEATS Recruitment Procedures:
WVEATS recruitment and data collection procedures were approved by the West
Virginia Institutional Review Board. Student recruitment took place on four levels (See
appendix A). a) Contact was made with West Virginia County superintendents (and the
Board of Education for one county) for authorization of high school participation in
WVEATS; b) High school approval was granted by the school’s principal or school’s
nurse and class recruitment was decided by the school’s principal; c) Once teacher
approval was obtained, the principal officially approved the WVEATS study in writing;
d) Lastly, students from the eligible schools were invited to participate. Both teachers
and WVEATS staff recruited whole classrooms to participate during one of the following
classes: Physical Education, Health Sciences, Biology, Anatomy, Healthcare
Management, Sports Medicine, Family and Consumer Sciences, or Business. In addition,
at one school, individual students from their independent research class volunteered to
participate. Once required assent and/or consent were obtained from students,
appointments were scheduled to visit the school for data collection.
Sample
The WVEATS sample included a total of 1,092 14-20 year old adolescents
attending the 9th through 12th grades in West Virginia. Schools participating in
WVEATS included one private and 13 (A-AAA ranked) high schools in five counties.
Participating counties and schools and the number of student who completed data for
analyses (dietary recalls and anthropometrics) are listed in Table 3. Of 11,362 students
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enrolled (data not shown), 1,300 were available to participate, 1,092 completed surveys
(84% response rate) and 1,036 completed an interview with nutritionist (80% response
rate).
TABLE 3. Counties and Schools Participating in WVEATS
County/School

Rank

Students Completed (n)

Marion County
Marion Technical Center
East Fairmont
Fairmont Senior
North Marion

*
AAA
AAA
AAA

8
150
183
103

Kanawha County
Charleston Catholic
Herbert Hoover
Sissonville
Nitro
Riverside

A
AA
AA
AAA
AAA

57
69
56
66
92

Monongalia
Clay-Battelle
Morgantown

A
AAA

36
87

Fayette
Fayetteville
Oak Hill

A
AA

57
3

Taylor
Grafton

AA

69
1,036

* Not ranked
WVEATS Survey
Either teachers or trained WVEATS staff administered the WVEATS survey to
students from eligible high schools. Survey questions (Appendix B) used in this study
were developed by the Youth Behavioral Risk Factor Surveillance System (YRBSS) and
taken from the Youth Risk Behavior Survey (YRBS) (32). A total of 12 items from the
43 item survey including sample characteristics (four items), physical activity (three
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items) and hours of television viewing (one item) were chosen for analysis. Self-reported
demographic information obtained from students included grade in school, gender,
race/ethnicity, age, weight, and height.
Three questions related to the levels of adolescent physical activity included: “On
how many of the past seven days did you exercise or participate in physical activity for at
least 20 minutes that made you sweat or breathe hard, such as basketball, soccer, running,
swimming laps, fast bicycling, fast dancing, or similar aerobic activities?”; “On how
many of the past seven days did you participate in physical activity for at least 30 minutes
that did not make you sweat or breath hard, such as fast walking, slow bicycling, skating,
pushing a lawn mower, or mopping floors?”; and “On how many of the past seven days
did you do exercises to strengthen or tone your muscles, such as push-ups, sit-ups, or
weight lifting?” (32). Students were able to respond from a range of zero to seven days.
These three physical activity variables were then categorized into ‘zero to two days a
week’ or ‘three to seven days a week’; ‘less than five days a week’ or ‘five or more days
a week’; and ‘zero to two days a week’ or ‘three or more days a week, respectively.
Additional physical activity questions were used in the analysis to test for any
significant relationships between participation in vigorous, moderate and strength training
exercises to PE attendance, time spent exercising in PE and participation in team sports.
Students were asked: “In an average week, when you are in school, on how many days do
you go to physical education (PE) classes?”, “During an average physical education (PE)
class, how many minutes do you spend actually exercising or playing sports?” and
“During the past 12 months, on how many sports teams did you play? (Include any teams
run by your school or community groups)” (32). For PE attendance, students were given
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six choices ranging from zero-five days a week of attendance. For minutes spent
exercising during PE, eight possible choices were given ranging from no PE taken to
more than 60 minutes. For sports team participation, students were given four response
choices ranging from zero to three or more teams. Both PE and sports participation
variables were then classified as “yes” if they participated on any days of the week or on
any teams or “no” if no PE attendance was recorded during the week or if they reported
not participating in any team sports (32).
One question related to level of sedentary behavior was worded, “On an average
school day, how many hours do you watch TV?” Students were given seven choices
ranging from ‘no TV watched’ up to ‘five or more hours of TV viewing on an average
school day’ (32). Student responses to TV viewing were categorized as either ‘zero to
two hours of television watching a day’ or ‘three or more hours of television watching a
day’ (32).
In order to understand any differences between nutrient intakes in the sample, an
additional question regarding weight management behavior was included in the analysis.
This question was worded, “Which of the following are you trying to do about your
weight?” Students were given four choices including: trying to lose, gain, stay the same
or not trying to do anything about their weight (32). Students who were ‘trying to lose
weight’ were classified as ‘dieters’ and students who recorded any of the other three
response categories were classified as ‘non-dieters’. Once survey baseline data were
complete, nutritionist were scheduled to visit high schools during class time to measure
anthropometrics and conduct the 24-hour dietary recall. After participation, students were
eligible to enter a raffle contest for a chance to win a prize.
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Anthropometric Measurements
Students were measured and weighed following standard protocol from the third
National Health and Nutrition Examination Survey (NHANES III) by trained staff (33).
Procedures to protect student confidentiality throughout the data collection procedure
were maintained. All documents with student information were coded with a participant
ID and all anthropometric measurements were obtained in private. In addition, height
and weight could only be read by data collectors with a hand-held monitor connected to
the scales.
Student height was measured to the nearest 0.1 cm using a Seca 214 portable
stadiometer from Mid-Atlantic Cybex, Charleston. Weight was measured to the nearest
0.01 kilogram (kg) using a Seca 882 scale which could obtain weights up to 200 kg or
400 lbs. Height and weights were plotted on sex and age specific CDC weight for height,
height for age and BMI growth charts (33, 34). See Appendix C. Body Mass Index
(BMI) was calculated from the formula: weight in kg divided by (height in meters
squared) (33). Student BMI values were classified into one of three weight categories.
Cut-points for ‘at risk for overweight’ and overweight adolescents were defined using
guidelines from the Centers for Disease Control and Prevention (35). Normal weight was
defined as a BMI value below the 85th percentile. ‘At risk for overweight’ was defined as
having a BMI value at or above the 85th and below the 95th percentile. Overweight status
was defined as having a BMI at or above the 95th percentile. Underweight adolescents
(i.e. BMI < 5th percentile) were included in our normal weight population; they made up
less than 2 percent of the total sample.
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24 Hour Dietary Recall
Adolescent dietary intakes were collected by a trained nutritionist using a six-step
multiple-pass dietary recall method and the Nutrition Data System for Research (NDS_R)
software, version 4.05_33. NDS (released in 2002) developed by the Nutrition
Coordinating Center (NCC) at the University of Minneapolis, MN. A detailed
description of the dietary recall method used has been reported elsewhere (36). In brief,
students were asked to recall all food and drink consumed from the previous day, for a
consecutive 24 hours starting at midnight through a six-step process. First, students listed
all food items consumed and reported the designated meal type and time food item was
consumed. Then, nutritionist obtained more detailed information regarding food items
reported including amount portion, brand, and preparation method. To help students
accurately report portion sizes, visual aids including the Portion Photos of Popular Foods
book (37) and measuring tools (cups, spoons etc.) were used. Information from the
school’s food service director, menus, and recipes provided details students could not
provide themselves. Next, the nutritionist reviewed recalled the reported food items back
to the student for possible corrections and then reviewed a list of food items most
commonly forgotten to report. The use of supplemental vitamin and/or mineral intake
was not included in the recall. Student self-reported food items not available with NDS
software were presented to the University of Minnesota, Nutrition Coordinating Center in
Minneapolis, MN for feedback on appropriate food entry procedures. Thus none of the
food items reported by the students were excluded from analysis.
Recalled intakes of grains, fruits, and vegetables were converted into number of
servings based on intake in grams divided by the grams per serving listed on the Food
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and Drug Administration (FDA) label (38) with Microsoft Access. Total grains were
defined as flour products including whole-grains, baked goods, granola bars, desserts,
crackers, pretzels, and tortilla chips. Grains without excessive sugar or fat were more
limited and included whole and refined grain products such as yeast breads, cold cereals,
rice, pasta, crackers and pretzels but not such food items as baked goods and desserts
including cookies, brownies, cake, doughnuts, sweet rolls, etc. Fruits included all canned,
dried, fresh, or frozen fruit and 100% fruit juice (sweetened or unsweetened). Vegetables
(including dark green/orange varieties), tomatoes, and legumes but not deep-fat-fried
items such as French fries and onions rings, were all counted as vegetable servings for
analyses (39). As part of the multiple-pass recall method, students self-determined the
type of eating occasion i.e. breakfast, lunch, dinner, or snack. If the type of eating
occasion was not designated during recall, the student was then asked to label meal type.
All completed food records were included in analyses.
Statistical Analysis
Frequencies, univariate analysis of variance, and chi-square were conducted on all
variables of interest using SPSS for Windows version 11.0. Adolescent energy, nutrient,
and dietary fiber intakes were compared between BMI categories using 2-way ANOVA.
Nutrient and dietary fiber intakes were adjusted to correct for the significant differences
in energy consumption noted between genders (40). In addition, all mean dietary intakes
were adjusted to reflect usual intakes (41), correct for individual variability of intakes
(42) and to prevent overestimating inadequate intakes of the sample (43). Adjusted
nutrient values were obtained using the following formula: Adjusted intake = [(subject’s
mean – group mean) X SD between / SD observed)] + group mean (42). All confidence
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intervals were evaluated at the 95th percentile. Nutrients of interest included energy
(kcal), percent of energy from total fat, total carbohydrate, protein, and saturated fat,
milligrams of sodium, grams of dietary fiber, micrograms of dietary folate equivalents
and milligrams of vitamin C, iron, and calcium.
Student 24-hour recall of total grains, grains without excessive sugar and fat,
fruits, vegetables, amount of breakfast consumed and student responses to survey
questions pertaining to physical activity and television viewing were classified into
dichotomous variables and compared to body weight status using Chi-square.
Relationships between variables were considered significant using a P value of < 0.01.
Additional Chi-square analysis were performed to test for significant relationships
between dieting behavior and body weight status and to test for significant relationships
between levels of physical activity and participation in PE class or participation on team
sports.
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CHAPTER 3
RESULTS
Sample Demographics
Shown in Table 4, over half of the total WVEATS sample (n = 1,092) were
female, most were 15 years old and in the 9th grade. Sample characteristics were
representative of the West Virginia population with 91 percent reporting being of
Caucasian decent. Socio-economic characteristics of the sample have been reported
elsewhere (36). A total of 1,036 students completed data for analysis.
Table 4. Sample Demographics: gender, age, ethnicity/race, and grade in school

N

%

Gender
Females
Males

676
416

62
38

Age (years)
14 years
15 years
16 years
17 years
18 + years

247
490
170
104
80

23
45
16
9
7

Ethnicity
Caucasian
Black or African American
Hispanic or Latino
Asian
Hawaiian or Pacific Islander
American Indian or Alaskan Native
Mixed heritage

997
45
11
10
5
9
15

91
4
1
1
0.5
0.8
1

Grade in School
9
10
11
12

724
147
115
106

66
14
10
10

Table adopted and modified from Krummel et al. (36).
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Sample Weight Status Characteristics
Table 5 shows the proportion of WVEATS and NHANES (1999-2000) (6) 19-20
year olds who have BMI’s > 85th percentile and BMI’s > 95th percentile. Overall, the
WVEATS sample is slightly more overweight than the NHANES sample. For females,
the prevalence of at-risk for overweight and overweight between WVEATS and
NHANES (1999-2000) (6) was similar. More WVEATS males were at-risk for
overweight and overweight compared to the NHANES male sample.
Table 5. Proportion of WVEATS and NHANES (1999-2000) Adolescents who are Atrisk for Overweight and/or Overweight

WVEATS
Total Male Female

NHANES1
Total Male Female

At-risk for Overweight2 &
Overweight3

36%

40%

33%

30%

31%

30%

Overweight3

20%

25%

16%

16%

16%

16%

Table adopted from Krummel et al. (36)
1
Data presented from NHANES (1999-2000) for all races 12-19 years old (6).
2
BMI > 85th percentile (35)
3
BMI > 95th percentile (35)

Table 6 reveals the body weight status of the sample by gender. Most students
were classified as normal weight and slightly more students were classified as overweight
compared to ‘at risk for overweight’. More females than males were normal weight and
more males than females were overweight. The proportion of males and females ‘at risk
for overweight’ was similar.
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Table 6. BMI Characteristics of WVEATS
Body Mass Index

n

Normal1

664

64

243

59

421

67

At-risk for overweight 2 170

16

63

~15

107

17

20

104

~25

98

16

Overweight

3

202

% Total

n

% Male

n

% Female

Table adopted from Krummel et al. (36)
1
Normal weight defined as BMI < 85th percentile
2
At-risk for overweight defined as BMI between 85th – 94.99th percentile (35)
3
Overweight defined as BMI > 95th percentile (35)

Dietary Intakes
WVEATS adjusted median intake and % meeting EAR for nutrients of interest
were previously reported (36). Table 7 illustrates the similar dietary intakes between
WVEATS students and the adolescent sub-sample from NHANES (6). Overall,
adolescents from both samples consumed comparable amounts of energy, % energy from
protein, carbohydrate, total fat, saturated fat and milligrams of sodium and iron. On the
other hand, the WVEATS sample consumed more dietary folate (504 mcg) and calcium
(885 mg) compared to NHANES (1999-2000) sample of adolescents (323 mcg and 787
mg respectively). The dietary folate and calcium intake differences between these two
groups is thought to be reflective of fortification of these nutrients to a broader variety of
foods which occurred after NHANES data collection and before WVEATS data
collection periods.
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Table 7. WVEATS Adjusted Median Intakes Compared to NHANES (1999-2000)9 and
DRI
Nutrient

NAHNES

WVEATS

Energy1

2,129

% kcal Protein1

13.1

% kcal CHO1

54.9

2041.71
(1471.78; 2718.18)
13.44
(10.88; 16.63)
55.20
(48.50; 62.72)
31.89
(26.05; 37.76)
10.87
(8.43; 13.72)
59.29
(28.76; 128.41)
504.33
(301.18; 805.51)
884.65
(547.73; 1418.79)
13.15
(8.51; 19.34)
3087.23
(2144.53; 4473.66)

% kcal Total Fat1 32.1
% kcal SFA1
Vitamin C (mg)

11.3
--

Folate (mcg) 1

323

Calcium (mg) 1

787

Iron (mg) 1

13.7

Sodium (mg) 1

3,120

% WVEATS Not Meeting EAR
-----32.5
29.4
70.8
21.0
--

Table adopted and modified with permission from Krummel et al. (36)
Parentheses include the 25th and 75th percentile for the mean

Over seventy percent of adolescents did not meet the EAR for calcium intake
whereas over half met the EAR for vitamin C, dietary folate, and iron intake. There were
no significant differences in the proportion of adolescents who met/did not meet the EAR
for vitamin C, dietary folate, calcium, or iron intake by weight status (Table 8).
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Table 8. Percent of WVEATS Not Meeting the EAR for Adjusted Nutrients by Body
Weight Status
% Not Meeting EAR
Nutrient
Total Normal
Weight1
Vitamin C
32.6 32.5
(mg)

‘At risk for Overweight3 P
χ2
overweight’2
Value
36.5
29.7
.380 1.93

Dietary Folate
(mcg)

29.4

28.2

33.5

29.7

.401

1.83

Calcium
(mg)

70.8

68.4

76.5

73.8

.071

5.30

Iron
(mg)

21.1

20.4

23.5

21.3

.668

.806

Total and weight status values represent percentages
1
Defined as < 84.99th percentile, 2 Defined as 85th – 94.99th percentile, 3 Defined as > 95th percentile

Energy, Nutrient, and Fiber Intake by Body Weight Status
On average, males consumed significantly more calories than females (2,603
versus 1,810, respectively) (p < .001) (data not shown). Differences in energy
consumption between genders were significantly different, irrespective of bodyweight.
For this reason, the covariate adjusted kcal (2217.96) was used when comparing nutrient
and dietary fiber differences in intakes between males and females by body weight status.
Adolescent mean caloric intake was related to body weight status (Table 9).
Therefore, we reject the null hypothesis. Within genders, normal weight students (BMI <
85th percentile) consumed the most calories and overweight students (BMI > 95th
percentile) consumed the least. On average normal weight adolescents consumed ~ 378
more calories than overweight adolescents. Total energy consumption between normal
and ‘at risk for overweight’ (± 204 kcal, P = .018) and between ‘at risk for overweight’
and overweight adolescents (± 174 kcal, P = .095) were not considered significantly
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different. Although gender and body weight were both related to adolescent energy
consumption, only 18% of the variance could be explained by these two factors alone.
On the other hand, we accept the null hypotheses regarding adolescent percent of
energy intake from carbohydrate, total fat, and saturated fat because these macronutrients
were not related to body weight status (Table 9). Although body weight, gender, and
caloric intake could not explain for differences in adolescent percent energy from
carbohydrates, approximately 60% of the variance in adolescent total fat intake could be
explained by caloric intake and gender and over half of the variance in saturated fat
intake could be explained by caloric intake alone. In contrast, adolescent percent of
energy intake from protein was related to body weight status (F = 4.67, P = .010).
Therefore, we reject the null hypothesis. Both male and female overweight and ‘at risk
for overweight’ students consumed more of their calories from protein than did normal
weight students (Table 9). However, gender and BMI only accounted for 32% of the
variance in adolescent protein intake.
Adolescent mean sodium, dietary fiber, dietary folate, vitamin C, iron, and
calcium intake were not related to body weight status (Table 9). Therefore, we accept the
null hypotheses. Although weight status was not related to nutrient and dietary fiber
consumption, over 70% of the variance in adolescent sodium intake (71%) and over half
of the variance in adolescent dietary fiber consumption (53%) could be explained by
calories alone. In addition, adolescent gender and caloric intake explained over half of the
variance in iron consumption (52%), over forty percent of the variance in calcium intake
(42%), and over one quarter of the variance in dietary folate intake (26%).
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Table 9. Adolescent Adjusted Dietary Intakes by Body Weight Status
Body Weight Status Category
Mean
Normal
‘At risk for Overweight3
1
Total
weight
overweight’2
(N = 1,034)
(N = 662)
(N =107)
(N = 202)
Energy (Kilocalories)*
2206 ± 38
2463 ± 40a
2219 a, b ± 79 1938 b ± 70
(2133-2281)
(2384-2542) (2063-2375) (1800-2077)
Carbohydrate (% Energy)
55 ± .41
56 ± .45
55 ± .87
54 ± .77
(54-56)
(55-57)
(53-56)
(52-55)
Protein (% Energy)*
14.4 ± .17
13.8 ± .19
14.6 ± .36
14.8 ± .32
(14.1-14.7)
(13.4-14.2)
(13.9-15.3)
(14.2-15.5)
Total Fat (% Energy)
31.9 ± .33
31.6 ± .36
31.9 ± .69
32.1 ± .61
(31.3-32.5)
(30.9-32.3)
(30.7-33.3)
(30.9-33.3)
Saturated Fat (% Energy)
11.1 ± .14
11.1 ± .15
11.2 ± .30
11.2 ± .26
(10.9-11.4)
(10.8-11.4)
(10.6-11.7)
(10.7-11.7)
Sodium (mg)
3571 ± 40.1
3490 ± 43.8 3655 ± 84.7 3570 ± 75.6
(3492-3651)
(3404-3576) (3488-3821) (3422-3719)
Dietary Fiber4 (grams)
13.6 ± .22
13.7 ± .24
13.4 ± .46
13.6 ± .41
(13.1-14.1)
(13.2-14.1)
(12.5-14.3)
(12.8-14.4)
Dietary Folate Equivalents (mcg)
664 ± 26
697 ± 29
636 ± 55
660 ± 49
(613-716)
(641-753)
(528-745)
(563-757)
Vitamin C (mg)
96.2 ± 4.1
98.4 ± 4.5
91.1 ± 8.6
99.0 ± 7.7
(88.1-104)
(89.7-107)
(74-108)
(83.9-114)
Iron (mg)
15.7 ± .27
15.8 ± .30
15.5 ± .57
15.7 ± .51
(15.1-16.2)
(15.2-16.4)
(14.4-16.7)
(14.7-16.7)
Calcium (mg)
1131 ± 26
1146 ± 28
1108 ± 55
1140 ± 49
(1080-1182)
(1090-1201) (1001-1215) (1045-1236)

P
Value

< .001*

.040

.010*

.755

.907

.196

.865

.567

.733

.932

.827

1

Defined as < 84.99th percentile, 2 Defined as 85th – 94.99th percentile, 3 Defined as > 95th percentile
Unadjusted
± SE = Standard error of the mean
Parentheses include the 95% confidence interval for the mean
Different superscripts (a, b) and (*) represent statistical significance between BMI categories.
Values controlled for caloric (kcal) differences noted between genders: covariate kcal=2217.9640
4
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Food Group and Breakfast Intake by Body Weight Status
The proportion of normal, ‘at risk for overweight’ and overweight adolescents
consuming total grains was significantly different (X2 = 12, p > .01) (Table 10).
Therefore, we reject the null hypothesis. Both overweight and ‘at risk for overweight’
students consumed fewer total grains than normal weight students. On the other hand,
adolescent consumption of ‘total grains without excessive fat and sugar’ was not related
to body weight status. Therefore, we accept the null hypothesis. This data also show that
a greater proportion of students consumed six or more servings of total grains per day
compared to six or more servings of ‘grains without added fat and sugar’ per day. In
addition, we accept the null hypotheses regarding adolescent fruit, vegetable, and
breakfast consumption because the proportion of adolescents consuming them was not
related to their body weight status. Overall, a greater percentage of students consumed
less than two servings of fruit and less than three servings of vegetables within the past
24 hours and slightly over half reported consuming breakfast.
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Table 10. Proportion of Adolescents Consuming Grains, Fruits, Vegetables, and
Breakfast by Body Weight Status
% Consumption by Body Weight Status Category
Total %
Normal
‘At risk for Overweight3 P
1
Weight
overweight’2
Value
(N = 1,034) (N = 662)
(N =107)
(N = 202)
Total Grains*
(> 6 servings per day)
21.9 (226)
24.8 (164)
20.6 (35)
13.4 (27)
.002*
Grains without added fat and sugar
(> 6 servings per day)
14.4 (149)
16.2 (107)
12.9 (22)
9.9 (20)
.071
Total Fruits4
(> 2 servings per day)
18.5 (191)
19.6 (130)
14.1 (24)
18.3 (37)
.254
Total Vegetables5
(> 3 servings per day)
22.3 (231)
23.7 (157)
19.4 (33)
20.3 (41)
.359
Breakfast
(Once within past 24 hours)
66.4 (687)
68.1 (451)
59.4 (101)
66.8 (135)
.099
Values represent percentages and parentheses include the n value
1
Defined as < 84.99th percentile, 2 Defined as 85th – 94.99th percentile, 3 Defined as > 95th percentile
4
Includes all fruits and fruit juice (sweetened or unsweetened)
5
Includes all vegetables and tomatoes except for deep-fat-fried

Physical Activity and Television Viewing by Body Weight Status
The proportion of adolescents who participated in at least 20 minutes of vigorous
physical activity and in at least 30 minutes of moderately strenuous physical activity was
not related to their body weight status (Table 11). Thus, we accept the null hypotheses. A
greater proportion of students reported participating in vigorous physical activity on three
or more rather than two or less of the past seven days and a greater proportion of students
reported participating in moderately strenuous physical activity on five or less rather than
five or more of the past seven days. On the other hand, the proportion of adolescents who
reported strengthening or toning their muscles was related to their body weight status.
Thus, we reject the null hypothesis. A greater proportion of ‘at risk for overweight’ and
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normal weight students reported strengthening and toning their muscles on three or more
rather than two or less of the past seven days whereas a greater proportion of overweight
students reported strengthening or toning their muscles on two or less rather than three or
more of the past seven days. In addition, a greater proportion of adolescents reported
participating in strength training exercises on three or more days rather than two or less
days over the past week. Overall, a greater proportion of students reported participating
in vigorous physical activity compared with moderately strenuous or
strengthening/toning physical activities.
Additional statistical analysis were conducted to see if the amount of physical
activity adolescents reported were related to physical education (PE) attendance and team
sports participation (data not shown). Except for the comparison made between
participation in moderately strenuous physical activity and participation in team sports,
the number of days in PE class, the amount of time spent exercising in PE class and
participation in team sports were all positively associated with vigorously strenuous,
moderately strenuous, and strength training activities (p < 0.01). On the other hand, the
proportion of adolescents who view television on an average school day was not related
to their body weight status. Therefore, we accept the null hypothesis. A greater
proportion of students reported watching television for two or less rather than three or
more hours on an average school night (Table 11).
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Table 11. Proportion of Adolescents Exercising and Viewing Television by Body
Weight Status
Body Weight Status Category
Variable
Total %
Normal
‘At risk for Overweight3 P
1
Weight
overweight’2
Value
Vigorous Exercise
For 20 Minutes on
3+ of the past seven days
76.0 (787)
75.3 (500)
81.8 (139)
73.3 (148)
.129
Moderately Strenuous Exercise for
30 Minutes on
5+ of the past seven days
32.8 (339)
34.5 (229)
31.8 (54)
27.7 (56)
.187
Strengthening or Toning for
30 Minutes on
3+ of the past seven days*
60.0 (621)
61.1 (405)
67.1 (114)
50.5 (102)
.003*
Viewing Television for
< 2 hours on average school night
57.3 (594)
58.7 (390)
58.2 (99)
52.0 (105)
.228
Values represent percentages and parentheses include the n value
1
Defined as < 84.99th percentile, 2 Defined as 85th – 94.99th percentile, 3 Defined as > 95th percentile
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CHAPTER 4
DISCUSSION
Energy, Nutrient, and Fiber Intakes by Body Weight Status
Because overweight adolescents reported consuming the least amount of calories
and normal weight adolescent reported consuming the most, it is suggested that either
overweight students were either underreporting or restricting their caloric intake to lose
weight. Indeed, we did find that a greater proportion of overweight students were dieting
compared to ‘at risk for overweight’ and normal weight students.
Because more protein is needed to maintain muscle mass, it was not particularly
surprising to find that percent energy intake from protein was positively associated with
an increased body mass index. Although, we were not able to determine adolescent gram
protein intake by body weight status, others have reported (18) that students with a BMI
> 85th percentile consume less protein compared to normal weight adolescents. These
differences suggest that other sample characteristics are possibly influencing dietary
intakes of the sample of interest. In this study, adolescent weight status was only able to
explain for some of the differences in overall adolescent total energy consumption and
percent of energy from protein and was not able to explain for differences in adolescent
intake of any other nutrient analyzed.
Similar to our study, Dwyer and colleagues (18) found that a sample of eighth
grade students from the original CATCH cohort with a BMI greater than or equal to the
85th percentile consumed less kilocalories than normal weight students. However, unlike
our study, researchers discovered that overweight students consumed more sodium than
normal weight students. Although researchers used the same 24-hour dietary recall
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method and anthropometric measurements to collect data, their sample included students
with a much broader set of demographic characteristics and used different statistical
analysis procedures; thus direct comparisons to our homogenous sample are difficult.
Grain, Fruit, Vegetable, and Breakfast Intake by Body Weight Status
It was discovered that overweight adolescents are more likely than normal weight
adolescents to restrict their caloric intake of nutrient-dense grain foods. However,
because a greater proportion of students from all three weight categories consumed six or
more servings of total grains compared to six or more servings of ‘total grains without
excessive fats or sugars’, it is suggested that all students, regardless of weight status,
consume more of their energy from caloric-dense rather than nutrient-dense grain foods.
When measuring weight status as a continuous variable, other research (19) has
shown an inverse relationship between adolescent whole grain consumption and BMI.
Although we did not measure whole grain consumption, used different measurements to
interpret weight status and different survey method to collect dietary intakes, our research
also indicates that weight status was associated with the type of grain adolescents
consumed, with significantly more normal weight than overweight students meeting
recommendations for consuming nutrient dense grain foods. Therefore, it appears as if
overweight adolescents may restrict their energy intake of certain types of grains foods
rather than all grain foods.
On the other hand, whereas we did not, others have reported lower fruit
consumption among overweight adolescents (11). Difference in sample characteristics,
methods used to measure dietary intakes, or most likely, the use of different cut points
and statistical analyses to define and interpret adolescent dietary intakes by weight status
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are possible reasons we were not able to confirm these results. In addition, whereas we
did not find a significant relationship between breakfast intake and weight status, others
(18) have reported that significantly less adolescents with a BMI greater than or equal to
the 85th percentile reported consuming breakfast. Although researchers from this study
used similar methods to collect dietary intakes and cut points to determine weight status,
characteristics of the two samples were not completely alike. Therefore, confounding
factors inherent of the adolescent sample other than weight status may have influenced
dietary intake results.
Physical Activity and Body Weight Status
Similar to our study, Levin and colleagues (22) found that significantly less
overweight males reported involvement in strengthening and toning types of physical
activities. In addition, both studies revealed that students reported participating in less
moderate than vigorous physical activity. One can only guess whether this means
adolescents tend to exercise on fewer than five days out of the week or that tend to
participate in fewer moderate types of physical activities as described in the survey. In
addition, another cross-sectional design by Dowda and colleagues (23) reported that
overweight students were less likely to report participating in team sports. Although we
did not measure this variable against weight status directly, we did find a significant
positive correlation between this type of physical activity and the amount of time students
reported being physically active. Similar findings (22, 23) regarding larger samples of
youth within the United States adds strength to the positive relationship found between
physical activities and a lower body weight status. Overall, current data appears to
suggest that at least for some types of physical activities (namely strength training and
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team sport participation) overweight adolescents report participating less than their
normal weight counterparts.
Television Viewing and Body Weight Status
The proportion of adolescents who spent viewing three or more hours of
television on an average school night among WVEATS adolescents and adolescents from
a nationally representative sample (7) were similar. A significant proportion of
adolescents reported watching several hours of television during the average school
week; therefore if weight status is positively related to television viewing, it may be
promising to target this type of activity within obesity intervention strategies (27).
Although in this study, three or more hours of television viewing was not significantly
related to adolescent body weight status, previously mentioned research has suggested a
positive relationship between the two (23, 25, 26). Two large cross-sectional studies (23,
25) and one prospective study (26) found that adolescents who watched four or more and
five or more hours of television a night, respectively, were more likely to have a BMI of
greater than or equal to the 85th percentile. Hence, it may be that adolescent television
viewing is related to weight status at higher levels than were considered in our study.
Another possible explanation may be that the relationship between television viewing and
weight status is more strongly influenced by other sample characteristics present within
NHANES adolescents (23, 25) but that were not present within our sample.
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CHAPTER 5
SUMMARY AND CONCLUSIONS
Summary of Findings
Nearly 20 percent of the WVEATS population is overweight and over 15 percent
are ‘at risk for overweight’. The sample had similar BMI characteristics as NHANES
(1999-2000), except for males who were more ‘at risk for overweight’ and overweight
than the nationally represented sample. The sample was demographically representative
of the West Virginia adolescent population.
Significant differences in dietary intakes between weight statuses were noted for
total energy, percent calories from protein and total grain consumption. Decreased total
calories and decreased total grain consumption were associated with an increased BMI,
whereas percent calories consumed from protein was significantly related with an
increased BMI. Reduced energy consumption by overweight adolescents appears related
to a restriction in calories rather than underreporting.
Significant differences in physical activity by body weight statuses were noted for
strengthening and toning physical activities only. Students ‘at risk for overweight’
reported strengthening or toning their muscles significantly more often than overweight
students. Additional analysis revealed that all three levels of physical activity examined
were significantly related to attendance in physical education class, amount of time spent
exercising, and participation in team sports. Only time spent participating in
strengthening and toning exercises to minutes spent exercising in PE were unrelated.
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Limitations
This study used a cross-sectional design to describe and make pair-wise
comparisons between select adolescent behaviors and body weight status. Although the
study design made possible to test for significant relationships, we were not able to prove
causality. In addition, the study design only reveals the sample’s current characteristics
and behaviors and therefore does not account for past or future possible factors that could
implicate the data. Thus results should be interpreted with caution.
Conclusion
We set forth to determine whether or not adolescent dietary intakes, physical
activity levels, and television viewing were related to the body weight status of West
Virginia adolescents. Whereas overweight adolescent consumption of total energy and
total grains and participation in strengthening and toning exercises were significantly
lower than that of normal weight students, overweight adolescent percent of energy
intake from protein was significantly higher. Thus we rejected the null hypotheses for
these variables only. Additional cross-sectional and prospective studies are needed to
determine the strengths of these relationships in other populations.
In conclusion, overweight adolescents within the state of West Virginia appear
more likely to restrict their energy intake of certain foods rather than exercise to lose
weight. Public health intervention strategies to help West Virginia adolescents reach a
healthy weight while maintaining proper nutritional intake is evident.
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